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TITLE OF THE INVENTION 

METHOD FOR INHIBITING BONE RESORPTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 xt n , ^ Pr6Sent mvention is "dated to U.S. application Serial 
No. 09*60 419, filed April 15 , 1998 , ^ UA p^J^J^ 

Senal Nos. 60/053,535, filed July 23, 1997, and 60/053,351, filed July 22 
1997, the contents of which are hereby incorporated by reference. ' 

10 FIELD OF THE INVENTION 

The present invention relates to oral methods for inhibitm* 
bone resorption in a mammal while rninimizing the occurrence of or 
potential for adverse gastrointestinal effects. These methods comprise 
orally admunstenng to a mammal in need thereof of a pharmaceutical* 
effective amount of a bisphosphonate as a unit dosage according to a 
continuous schedule having a dosing interval selected from the group 
consisting of once-weekly dosing, twice-weekly dosing, biweekly dosing 
and twice-monthly dosing. The present invention also relates to 
pharmaceutical compositions and kits useful for carrying out these 



15 



BACKGROUND OF THE INVENTION 

A variety of disorders in humans and other mammals 
involve or are associated with abnormal bone resorption. Such disorders 
include, but are not limited to, osteoporosis, Paget's disease 
penprosthetic bone loss or osteolysis, and hypercalcemia of malignancy 
The most common of these disorders is osteoporosis, which in its most 
frequent manifestation occurs in postmenopausal women. Osteoporosis 
is a systemic skeletal disease characterized by a low bone mass ed 
xmcroarcmtectural deterioration of bone tissue, with a consequent 
increase in bone fragility and susceptibility to fracture. Because 
osteoporosis, as well as other disorders associated with bone loss are 
chrome conditions, it is believed that appropriate therapy will generally 
require chronic treatment. generally 
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Multinucleated cells called osteoclasts are responsible for 
causing bone loss through a process known as bone resorption. It is 
well known that bisphosphonates are selective inhibitors of osteoclastic 
bone resorption, making these compounds important therapeutic agents 
in the treatment or prevention of a variety of generalized or localized 
bone disorders caused by or associated with abnormal bone resorption. 
See H. Fleisch, Bisphosphonates In Bone Disease, From The Laboratory 
To The Patient, 2nd Edition, Parthenon Publishing (1995), which is 
incorporated by reference herein in its entirety. 

At present, a great amount of preclinical and clinical data 
exists for the potent bisphosphonate compound alendronate. Evidence 
suggests that other bisphosphonates such as risedronate, tiludronate, 
ibandronate and zolendronate, have many properties in common with 
alendronate, including high potency as inhibitors of osteoclastic bone 
15 resorption. An older bisphosphonate compound, etidronate, also inhibits 
bone resorption. However, unlike the more potent bisphosphonates, 
etidronate impairs mineralization at doses used clinically, and may give 
rise to osteomalacia, a condition resulting in an undesirable decrease in 
bone mineralization. See Boyce, B. F., Fogelman, I., Ralston, S. et al. 
20 (1984) Lancet 1(8381), pp. 821-824 (1984), and Gibbs, C. J., Aaron, J. E.; 
Peacock, M. (1986) Br. Med. J. 292, pp. 1227-1229 (1986), both of which are 
incorporated by reference herein in their entirety. 

Despite their therapeutic benefits, bisphosphonates are 
poorly absorbed from the gastrointestinal tract. See B.J. Gertz et al 
25 Clinical Pharmacology of Alendronate Sodium, Osteoporosis Int., Suppl. 
3: S13-16 (1993) and B.J. Gertz et al., Studies of the oral bioavailability of 
alendronate, Clinical Pharmacology & Therapeutics, vol. 58, number 3, 
pp. 288-298 (September 1995), which are incorporated by reference herein 
in their entirety. Intravenous ao!ministration has been used to overcome 
30 this bioavailability problem. However, intravenous administration is 
costly and inconvenient, especially when the patient must be given an 
intravenous infusion lasting several hours on repeated occasions. 

If oral administration of the bisphosphonate is desired, 
relatively high doses must be administered to compensate for the low 
35 bioavailability from the gastrointestinal tract. To offset this low 
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bioavailability, it is generally recommended that the patient take the 
bisphosphonate on an empty stomach and fast for at least 30 minutes 
afterwards. However, many patients find the need for such fasting on a 
daily basis to be inconvenient. Moreover, oral atlministration has been 
associated with adverse gastrointestinal effects, especially those relating 
to the esophagus. See Fleisch, Id. These effects appear to be related to 
the irritant potential of the bisphosphonate in the esophagus, a problem 
which is exacerbated by the presence of refluxed gastric acid. For 
example, the bisphosphonate, pamidronate has been associated with 
esophageal ulcers. See E.G. Luflrin et al., Pamidronate: An 
Unrecognized Problem in Gastrointestinal Tolerability, Osteoporosis 
International, 4: 320-322 (1994), which is incorporated by reference 
herein in its entirety. Although not as common, the use of alendronate 
has been associated with esophagitis and/or esophageal ulcers. See P.C. 
15 De Groen, et al., Esophagitis Associated With The Use Of Alendronate, 
New England Journal of Medicine, vol. 335, no. 124, pp. 1016-1021 (1996), 
D.O. Castell, Pill Esophagitis - The Case of Alendronate, New England 
Journal of Medicine, vol. 335, no. 124, pp. 1058-1059 (1996), and U.A. 
Iiberman et al., Esophagitis and Alendronate, New England Journal of 
20 Medicine, vol. 335, no. 124, pp. 1069-1070 (1996), which are incorporated 
by reference herein in their entirety. The degree of adverse 
gastrointestinal effects of bisphosphonates has been shown to increase 
with increasing dose. See C.H. Chestnut et al., Alendronate Treatment 
of the Postmenopausal Osteoporotic Woman: Effect of Multiple Dosages 
25 on Bone Mass and Bone Remodeling, The American Journal of 

Medicine, vol. 99, pp. 144-152, (August 1995), which is incorporated by 
reference herein in its entirety. Also, these adverse esophageal effects 
appear to be more prevalent in patients who do not take the 
bisphosphonate with an adequate amount of liquid or who lie down 
shortly after dosing, thereby increasing the chance for esophageal 
reflux. 

Current oral bisphosphonate therapies generally fall into 
two categories: (1) those therapies utilizing continuous daily treatment, 
and (2) those therapies utilizing a cyclic regimen of treatment and rest ' 
35 periods. 
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The continuous daily treatment regimens normally involve 
the chronic administration of relatively low doses of the bisphosphonate 
compound, with the objective of delivering the desired cumulative 
therapeutic dose over the course of the treatment period. However 
continuous daily dosing has the potential disadvantage of causing' 
adverse gastrointestinal effects due to the repetitive, continuous, and 
additive irritation to the gastrointestinal tract. Also, because 
bisphosphonates should be taken on an empty stomach followed by 
fasting and maintenance of an upright posture for at least 30 minutes 
many patients find daily dosing to be burdensome. These factors can ' 
therefore interfere with patient compliance, and in severe cases even 
require cessation of treatment 

Cyclic treatment regimens were developed because some 
bisphosphonates, such as etidronate, when given daily for more than 
several days, have the disadvantage of actually causing a decline in bone 
minerahzation, i.e. osteomalacia. U.S. Patent No. 4,761,406, to Flora et 
al, issued August 2, 1988, which is incorporated by reference herein in 
its entirety, describes a cyclic regimen developed in an attempt to 
minimize the decline in bone mineralization while still providing a 
therapeutic anti-resorptive effect. Generally, cyclic regimens are 
characterized as being intermittent, as opposed to continuous treatment 
regimens, and have both treatment periods during which the 
bisphosphonate is administered and nontreatinent periods to permit the 
systemic level of the bisphosphonate to return to baseline. However the 
cyclic regimens, relative to continuous dosing, appear to result in a 
decreased therapeutic antiresorptive efficacy. Data on risedronate 
suggests that cyclic dosing is actually less effective than continuous 
daily dosing for maximizing antiresorptive bone effects See L 
Mortensen, et al., Prevention Of Early Postmenopausal Bone Loss By 
Risedronate, Journal of Bone and Mineral Research, vol. 10, supp 1 p 
S140 (1995), which is incorporated by reference herein in its entirety ' ' 
Furthermore, these cyclic regimens do not eliminate or minimize ' 
adverse gastrointestinal effects, because such regimens typically utilize 
periods of multiple daily dosing! Also, the cyclic regimens are 
cumbersome to administer and have the disadvantage of low patient 
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compliance, and consequently compromised therapeutic efficacy U S 
Patent No. 5,366,965, to Strein, issued November 22, 1994, which is 
incorpoated by reference herein in its entirety, attempts to address the 
problem of adverse gastrointestinal effects by administering a 
polyphosphonate compound, either orally, subcutaneously, or 
intravenously, according to an intermittent dosing schedule having both 
a bone resorption inhibition period and a no-treatment rest period 
However, the regimen has the disadvantage of not being continuous and 
regular, and requires nontreatment periods ranging from 20 to 120 days 
PCT Application No. WO 95/30421, to Goodship et al, published 
November 16, 1995, which is incorporated by reference herein in its 
entirety, discloses methods for preventing prosthetic loosening and 
nngratic-n using various bisphosphonate compounds. Administration of 
a once weekly partial dose of the bisphosphonate is disclosed. However 
1 5 the reference specifically fails to address the issue of adverse 

gastrointestinal effects or to disclose administration of larger or multiple 
dosages. 

It is seen from current teachings that both daily and cyclic 
treatment regimens have shortcomings, and that there is a need for 
development of a dosing regimen to overcome these shortcomings. 

In the present invention, it is found that the adverse 
gastrointestinal effects that can be associated with daily or cyclic dosing 
regimens can be minimized by administering the bisphosphonate at a 
relatively high unit dosage according to a continuous schedule having a 
dosing interval selected from the group consisting of once-weekly dosing 
twice-weekly dosing, biweekly dosing, and twice-monthly dosing In ' 
other words, it is found that the administration of a bisphosphonate at a 
high relative dosage at a low relative dosing frequency causes less 
adverse gastrointestinal effects, particularly esophageal effects 
compared to the administration of a low relative dosage at a high relative 
dosing frequency. This result is surprising in view of the teachings 
suggesting that adverse gastrointestinal effects would be expected to 
mcrease as a function of increasing bisphosphonate dosage Such 
administration methods of the present invention would be especially 
beneficial in treating patients that have been identified as suffering from 
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or are susceptible to upper gastrointestinal disorders e g 
gastrointestinal reflux disease (i.e. "GERD"), esophagitis, dyspepsia (i e 
heatbum), ulcers, and other related disorders. In such patiente 
conventual bisphosphonate therapy could potentially exacerbate or 
induce such upper gastrointestinal disorders. 

From a patient lifestyle standpoint, the methods of the 
present invention would also be more convenient than daily or cyclic 
dosing regimens. Patients would be subjected less frequently to the 
mconvemence of having to take the drug on an empty stomach and 
having to fast for at least 30 minutes after dosing. Also, patient* would 

plrl 7 ^ ° f 3 C ° mPleX The meth °*s tfth. 

present mvention are likely to have tne advantage of promoting better 

P^nt comphance, which in turn can translate into better therapeutic 

inhihH u ltiS3n ° bjeCt ° f ^ Pr6Sent iDVenti0n to P rovide methods for 
inhibiting bone resorption and the conditions associated therewith 

It is another object of the present invention to provide 
methods for treating abnormal bone resorption and the conditions 
associated therewith 

It is another object of the present invention to provide 
methods for preventing abnormal bone resorption and the conditions 
associated therewith. 

It is another object of the present invention to provide 
methods which are oral methods. 

method, in *~ ^ —~ "<> * «* 

method • 1 « 8 Tl** ^ ° f PreSent invenaon to such 

zt^z r We been idenafied - *- « ™ 

to upper gastrointestinal disorders, e.g. gastrointestinal 
reflux d,sease ( ,e. -QEHD"), esophagitis, dyspepsia (i . e . h eatburn> 
ulcers, aud other related disorders. 

... ^ J" " an ° the *' ° bjeCt ° f *" present Mention to provide such 
mettods whue mininnzing the occurrence of or potential for ad™" 
gastromntestinal effects. averse 
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It is another object of the present invention to provide such 
methods comprising a continuous dosing schedule having a dosing 
interval selected from the group consisting of weekly dosing, twice- 
weekly dosing, biweekly dosing, and twice-monthly dosing. 

It is another object of the present invention to provide such 
methods comprising a continuous dosing schedule having a dosing 
periodicity ranging from about once every 3 days to about once every 16 
days. 

It is another object of the present invention to provide such 
methods wherein the continuous dosing schedule is maintained until 
the desired therapeutic effect is achieved. 

It is another object of the present invention to treat or 
prevent abnormal bone resorption in an osteoporotic mammal, 
preferably an osteoporotic human. 

It is another object of the present invention to provide 
pharmaceutical compositions and kits useful in the methods herein. 

These and other objects will become readily apparent from 
the detailed description which follows. 

20 SUMMARY OF THE INVENTION 

The present invention relates to methods for inhibiting bone 
resorption in a mammal in need thereof, while minimizing the 
occurrence of or potential for adverse gastrointestinal effects, said 
method comprising orally administering to said mammal a 
pharmaceutical^ effective amount of a bisphosphonate as a unit dosage 
according to a continuous schedule having a dosing interval selected 
from the group consisting of once-weekly dosing, twice-weekly dosing 
biweekly dosing, and twice-monthly dosing, wherein said continuous' 
schedule is maintained until the desired therapeutic effect is achieved 
JU for said mammal. 

In other embodiments, the present invention relates to 
methods comprising a continuous dosing schedule having a dosing 
periodicity ranging from about once every 3 days to about once every 16 
days. J 
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* M ^ emb0diments ' Present invention relates to 

5 „«..,, 0ther CDbodin '«"«. the present invention relates to 

5 methods for preventing abnorma, bone resorption in a ma3 ileed 

of such prevention. mammal in need 

methods Ji tlZ^"' ** ^ *> — 

10 -hods usenT^^ 

upper gastrointestinal disorders. ^ * SUSCeDtible to 

methods for *« I—* Mention relates to 

methods for Seating or preventing osteoporosis in a mammal 

15 m.th h * * W emb0diments ' *• P^ent invention relates to 
15 methods for reating or preventing osteoporosis in a human 

In other embodiments, the present invention relates to 
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methods fnr ir, i« v« u — — v 1 mvenn °n relates to 

methods for inhibiting bone resorption, or treating or preventing 

pharmaceutical* acceptab.e salts thereof, and stores 



In other embodiments the present invention relate ,» . 

£ T P r stin, --J^^TST^^,. 

salts thereof, and mixtures thereof. acceptable 

indicated, Jty^lT^ ^ T* ^ 

components, and methods described herein. greoients, 

BRIEF DESCRIPTION OP THE FIGURES 

FIG. 1 is a photomicrograph (total magniHcation 270Y1 n f 
35 .paraffin embedded and stTed^ bZ^d 
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eosin) from an animal sacrificed immediately after infusion of the last of 
five separate dosages of 50 mL of simulated gastric juice administered 
on five consecutive days. 

PIG. 2 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosin) from an animal sacrificed immediately after infusion of the last of 
five separate dosages of 50 mL of 0.20 mg/mL alendronate in simulated 
gastnc juice administered on five consecutive days. 

FIG. 3 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosin) from an animal sacrificed 24 hours after infusion with a single 
dosage of 50 mL of 0.80 mg/mL alendronate in simulated gastric juice 

FIG. 4 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosin) from an animal sacrificed 7 days after infusion with a single 
dosage of 50 mL of 0.80 mg/mL alendronate in simulated gastric juice 

FIG. 5 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosin) from an animal sacrified 7 days after infusion of the last of 4 
separate dosages of 50 mL of 0.80 mg/mL alendronate in simulated 
gastric juice administered once per week, i.e. once every 7 days. 

FIG. 6 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosm) from an animal sacrified 4 days after infusion of the last of 8 
separate dosages of 50 mL of 0.40 mg/mL alendronate in simulated 
gastric juice administered twice per week, i.e. once every 3-4 days. 

FIG. 7 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosm) from an animal sacrificed immediately after infusion of the last of 
five separate dosages of 50 mL of 0.20 mg/mL risedronate in simulated 
gastric juice administered on five consecutive days. 

FIG. 8 is a photomicrograph (total magnification 270X) of canine 
esophagus tissue (paraffin embedded and stained with hematoxylin and 
eosm) from an animal sacrificed immediately after infusion of the last of 
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five separate dosages of 50 mL of 4.0 mg/mL tiludronate in simulated 
gastric juice administered on five consecutive days. 

DESCRIPTION OF THE INVENTION 

The present invention relates to a method, preferably an 
oral method, for inhibiting bone resorption in a mammal in need 
thereof, while minimizing the occurrence of or potential for adverse 
gastrointestinal effects. The present invention relates to methods of 
treating or preventing abnormal bone resorption in a mammal in need 
of such treatment or prevention. The methods of the present invention 
comprise orally administering to a mammal a pharmaceutically 
effective amount of a bisphosphonate as a unit dosage, wherein said 
dosage is administered according to a continuous schedule having a 
dosing interval selected from the group consisting of once-weekly dosing, 
twice-weekly dosing, biweekly dosing, and twice-monthly dosing. In 
other embodiments, the present invention relates to methods comprising 
a continuous dosing schedule having a dosing periodicity ranging from 
about once every 3 days to about once every 16 days. Typically, the 
continuous dosing schedule is maintained until the desired therapeutic 
20 effect is achieved for the mammal. 

The present invention utilizes higher unit dosages of the 
bisphosphonate at each dosing point than has heretofore been typically 
administered, yet because of the dosing schedule chosen, the potential 
for adverse gastrointestinal effects are minimized. Moreover, the 
method is more convenient because the disadvantages associated with 
daily dosing are nnnimized. 

The methods of the present invention are generally 
administered to mammals in need of bisphosphonate therapy. 
Preferably the mammals are human patients, particularly human 
patients in need of inhibiting bone resorption, such as patients in need of 
treating or preventing abnormal bone resorption. 

The administration methods of the present invention are 
especially useful in administering bisphosphonate therapy to human 
patients that have been identified as suffering from or are susceptible to 
upper gastrointestinal disorders, e.g. GERD, esophagitis, dyspepsia 
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ulcers, etc. In such patients conventional bisphosphonate therapy could 
potentially exacerbate or induce such upper gastrointestinal disorders. 

The term "pharmaceutically effective amount", as used 
herein, means that amount of the bisphosphonate compound, that will 
5 elicit the desired therapeutic effect or response when administered in 
accordance with the desired treatment regimen. A preferred 
pharmaceutically effective amount of the bisphosphonate is a bone 
resorption inhibiting amount. 

The term "minimize the occurrence of or potential for 

10 adverse gastrointestinal effects", as used herein, means reducing, 

preventing, decreasing, or lessening the occurrence of or the potential 
for incurring unwanted side effects in the gastrointestinal tract, i.e. the 
esophagus, stomach, intestines, and rectum, particularly the upper 
gastrointestinal tract, i.e. the esophagus and stomach. Nonlimiting 

15 adverse gastrointestinal effects include, but are not limited to GERD, 
esophagitis, dyspepsia, ulcers, esophageal irritation, esophageal 
perforation, abdominal pain, and constipation. 

The term "abnormal bone resorption", as used herein 
means a degree of bone resorption that exceeds the degree of bone 

20 formation, either locally, or in the skeleton as a whole. Alternatively, 

"abnormal bone resorption" can be associated with the formation of bone 
having an abnormal structure. 

The term "bone resorption inhibiting", as used herein, 
means treating or preventing bone resorption by the direct or indirect 

25 alteration of osteoclast formation or activity. Inhibition of bone 

resorption refers to treatment or prevention of bone loss, especially the 
inhibition of removal of existing bone either from the mineral phase 
and/or the organic matrix phase, through direct or indirect alteration of 
osteoclast formation or activity. 

30 The terms "continuous schedule" or "continuous dosing 

schedule", as used herein, mean that the dosing regimen is repeated 
until the desired therapeutic effect is achieved. The continuous schedule 
or continuous dosing schedule is distinguished from cyclical or 
intermittent administration. 
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The term "until the desired therapeutic effect is achieved", 
as used herein, means that the bisphosphonate compound is 
continuously administered, according to the dosing schedule chosen, up 
to the time that the clinical or medical effect sought for the disease or 
5 condition is observed by the clinician or researcher. For methods of 
treatment of the present invention, the bisphosphonate compound is 
continuously administered until the desired change in bone mass or 
structure is observed. In such instances, achieving an increase in bone 
mass or a replacement of abnormal bone structure with more normal 

10 bone structure are the desired objectives. For methods of prevention of 
the present invention, the bisphosphonate compound is continuously 
administered for as long as necessary to prevent the undesired 
condition. In such instances, maintenance of bone mass density is often 
the objective. Nonlimiting examples of administration periods can 

15 range from about 2 weeks to the remaining lifespan of the mammal. For 
humans, administration periods can range from about 2 weeks to the 
remaining lifespan of the human, preferably from about 2 weeks to about 
20 years, more preferably from about 1 month to about 20 years, more 
preferably from about 6 months to about 10 years, and most preferably 

20 from about 1 year to about 10 years. 

Methods of t he Present Invention 

The present invention comprises methods for inhibiting 
bone resorption in mammals. The present invention also comprises 
25 treating abnormal bone resorption in mammals. The present invention 
also comprises methods for preventing abnormal bone resorption in 
mammals. In preferred embodiments of the present invention, the 
mammal is a human. 

The methods of the present invention do not have the 
disadvantages of current methods of treatment which can cause or 
increase the potential for adverse gastrointestinal effects or which 
require cumbersome, irregular, or complicated dosing regimens. 

The present invention comprises a continuous dosing 
schedule whereby a unit dosage of the bisphosphonate is regularly 
35 administered according to a dosing interval selected from the group 
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consisting of once-weekly dosi™ u ■ 

-d twice-xnontixly dosing tW1Ce ^kI y dosing, biweekly dosing, 

5 seven day period, preferably on tT ' ^ ^ time duri »& a 

^once- 

every seV en day, A nonJi ^ -ally administered about 
regimen would entail the adminlL T 3 0nce - weeI dy dosing 
bisphosphonate every SuldaTT, 3 do ^ofthe 

"> administered on «^^^~- ** - -* is not 

can include a dosing regi^ ^ -ghnen 

on two consecutive days falKng ^TlfT*" 

By twice-weekly doZT ^ ^d s . 

bispnospnonate is ^^^^ « - ^sage of the 
15 -ven day p erio d, preferably on Jsl e 7 a 
m the twice-weekly dosing re^TrT ° f each weekly 

period 

a*nini s tered abmt IS"? "f ™" *>»*> « generally 

dosage of the bisphosphonate every Smt^ ^ ff mmstrati »« <* a mat 
20 Preferred that the unit desalt, * "°* Wedn «day. It is 

consecutive days, bu, t^ZZT T^*^ " *• — - 
^eu in which un^TdC »raI reSiOCn ^ *** ' 
consecutive days within a weekly^oTr « *» 

By biweekly dosW I ™ . .u Week,y "«*•*>• 

« bisphosphonate is aanuistered 7 " **■"> ° f «* 

— during a a-CC^T^? " *"° "* « 
-* two week period. ll^^l™ '"" ^ *— 
dosage is generally administered atoT Kgimm ' cacn ™« 

nonlinuting example of a ^ T days. A 

30 f^stration of a unit dJ^T' ~ TOuJd — 1 «- 
Sunday, ft is prefer th a X ^ , ^ ° Sph ° natC era * °U>er 
consecutive days, but the biweelTJl " admtai ^«d on 
-gunen in which the unit dosa^is a 2 "ft," - tad * « dosing 
-ithin two different «J£ p^T" « <»° *. 
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^Phospho J£ *- a unit dosaBe of ^ 

"tad" period. With the twiceZl a »°nthly 

*« every fourfeen to ±£ ™ - C— adoun^ 

b ' WC f ' **f «*imen „ oula Z*, * —i* of a 

,7 n Md « - about the fifteenth " " ab ° Ut «" «* « «* 

ft .s preferred ^ ^ "» °*iway point, of ^ ^ 

10 *• ^ but the tt'rjTnmT"**** 1 ""' " *• -met 

*-« ^en in which the^l?" «■» "cludTa 

"nsecutive days within a mlnX D ? - on two 

twioe-n.onth,, " -nonthjy periods 

«* encompassing, the biweekiy ;^ h r "° ,n 35 bei "* *«« from, and 
re^mens »a V e , ~ because the two 

**«nt numbers of do^es "vert "Station „f 

<"* a one year period , £ "J" "«ods of tun,. Por ° n ° f 

***nistered acconiing to *e ^71*7 *~ ~* be 

20 months in a yearT^ * re8tom (be — *ere an, 

20 d ° M ^ ™«M be adnunistofut'' ^ " ""^ rf ■>»>" *«nty six 

(because there <° U ^ dosing 



~. *. unit d.a™::: ° f «~ * 

^ — every 3 days to ,h„„ t once"^™* -** «« about 

^ for inh^ot rtrp^f ^ ^ ~° « 
abnormal bone resorption and ^ Renting 

conoifons include both general^ T, Sol 

. Can 66 ass «*"«i with abnormal bl ' " fa Pa ^ ts *««« 

eeneralized bone , oss - meanT b„ , """"V* 0 * The te ™ 
«-ugh„„ t the skeieta, ^ ^ * *— «. or 

» O-Porosis^^'-^^a^o^ . 

coounon i„ pos^enopausa, wolet, 
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™ 80 be .^"•■O-nduced and has been observed in males due to age 

be mduced by secondary causes, e.g., glucocorticoid therapy, or it can 
" t° "" h - -use, i.e. idiopathic osteo^r ^ Tthe 

present mention, preferred methods include the treatment or 
pre.ent.on of abnormal bone resorption in osteoporotic humans 

disease vnJlTT I"™ '"*" ^ Periodontal 

wo* wh7~ iT " 4 "** — to other 

words where bone resorption has occured in proximity to a prosthetic 

Generalized or localized bone loss can occur from disuse 

for those who have an immobilized limb set in a cast or in traction 

useful for fw COmp0sia<ms ° f P™™* invention are 

useful for treatmg and or preventing the following conditions or disease 

^d taducTT ^ ^ ^ ~~ osteoplTs 
stero,d-mduced osteoporosis, male osteoporosis, disease-induced 

zzsz r mc ostcoporcsis; *- < 

IsTocIld Th ^ Peri0dOntaI l0KUized *«• «~ 

assoaated w,th penprosthetic osteolysis; and bone fractures 

snecifi ra ll '"I" ° f *" PreS6nt taventit " > ~" tote ^d to 

prosthesis loosening and prosthesis migration in mammals as 

jvember 16, 1996. winch ,s mcorporated by reference herein in its 

Bisphnsp honateQ 

comnri*. „ J^u "f^ C ° mpositions of ** Present invention 
compnse a tnsphosphonate. The bisphosphonates of the present 
mventxon correspond to the chemical formula 
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P0 3 H 2 

I 

A-C-X 

I 

po 3 h. 



wherein 



^chemical formula. The cl^ol^^ m ""eoted for 
™™ty of substituents " 030 "Stated alky] can indude a " 
elected from the """^^S examples which include th! 

' OH, SH , ^ C1 . cw alk ™ 2 - C1 ' C " attyl or dialkyl suited ^ 

« ilt «~*. A can incnde X and X 

<*<*c structure. ° «■> part „f ^ ^J"" X 

«* «» A and/or X substitu^' hctero — structures 

Preferred structures are ^ * \"" d ^"P^ylthio. 
group consist of H, OH and ^ A is from 

of C1.C3 X is from Z 

C1-CI0 a!ky, ^ phMy , subs ^ d C ^ 3 » — «— aKy,, haJogen, and 

*- «* ^P »^«17of *- * «"* A is seiected 

*T* --ting of Cl-Jo a£, S.« 0 C, L and X ^ *- ^ 

<*lorophenyIthio. ' 030 "*««uted alky], a , ^ 
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Most preferred is when A is nw o„ a v • 
-oiety, so that the resulting compound , ^ " * 

include those selected 6em rh. „ Nonl ™'tuiB examples of salts 

-eta., anu^o^ ^r„r d n UP — • 

ammonium. Prefer saTare ^hoT' ^^^'-bstituted 

consisting of sodium ITsZL 7 *** *" "™* 

10 ammonium salts T„T « ma ^i™>. and 

the salts and derivatives of th* hi« u T herem means 

Pnannaeo,^ vjZ^^ZT "V™ — ' 

"nisphospho^as ^tet^ ""J*™ T*-*-*—" and 
»f «he present invent meTt: ^ *** " *" ""~ 
biphosphouic acids, and mphospl mc SoT^T **~*~»* 
20 derivatives of these materials ThT f ' 88 

"*«*« to a. bisphospTonl?! 1 ^ — **» » 
*• scope of the ' ?™ZT "'^Phonates is not 

meant to limit 

of the mixed ~LZZ£2£T B — 
*e art, reference „ . spoilt X 0r T sM » 

!S compound in the presen ^1 « "Percentage of « bisphosphonate 

— indicated o P the^~ n ™T f ?« 
mg of a bone resorption inhibTZ h 1 7" ' "* ^ ™ 
eroup consisting 7t ,1^^ ^ °""^ """^ *• 
*™t and mixturet^rT T 0 -*"* 

— that the amol^e ^ ** **• "** 
osculated hased on 70 m E aT C ~ ^ * 

-dude the eMmP,M "" < *-* h — — U herein 

bisphosphon,^™ 0 4 ami " 0 l h «nt yI idene-U. 



3 
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Alendronate (also known as alendronate sodium or 
monosodium trihvdratpl a q ™„ L , ulum or 

hi«^ u ^y^ate), 4-ammo-l-hydroxybutylidene-l 1- 
bisphosphomc acid monosodium trihydrate 

5 Patents 4 922^007^ ^ ™ described in U.S. 

5 019 651 I K , & r yk ° WSki Gt ^ iSSU6d M V and 
inl I , f eCZyk ° WSki ' issued May 28, 1991, both of which are 
incorporated by reference herein in their entirety 

175 YamanoSw «M, YM 

10 4 970 ST ^ (Cimadr ° nate) ' as Scribed in U.S. Patent 
4,970,335, to I somura et al., is Sued Novemb 1990 , 

mcorporated by reference herein in it. entirety " 



15 



ln«rl of wluch are incor p ora ted by referenre fa ^ 



I-hydr0I y- 3 -' 1 PJ™li<Unyl)- pro pyIidcne-ll. 
bisphosphonic add (EB- 1053). 

l-hydn, 1Iy e t hane-l,l-d i ph„ S ph„ n ic add (etidronic add , 
< i bandr0nate) ' " "—a* "» U S. Patent No 4 927 814 

(neridronatet^" 0 " 1 '^^^ 

3 <<^«h y larninoM-hydroxypropylidene-ll 
t»sphosphonic add (olpadnmate). ' 

30 (panudronateT^ 0 " 1 ^ 0 ^ 0 ^ add 

[2 " (2 - pyridin y'> e U>yliden e ].l,l.bis p h OS phonic add 
(pmdronate) is described in U.S. Patent No 4 76! «6 1 k 

mcorporated by reference in its entire* ' ' ' ^ " 
35 add Msedron^" 2 "' 3 "*^ 
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f«l A • / 4 ' CW0rOphenyl)thi0meth ane-l,l-di S phosphonic acid 

srri^ * us - patent ™ * 

entirety. " mCOip ° rated * herein in its 

5 hi k u 1 " hy<kOXy - 2 " (1H - imidazol -l-yI)ethylidene-l,l- 
bisphosphonic acid (zolendronate). 

consisting o/aTelllT ^d from the group 

mg ot alendronate, cunadronate, clodronate, tiludronat* 

: olendrona te , pharmacy actable saits thereof, andl tures 

salts P-nna„y accepts 

j 5 Most preferred is alendronate monosodium trihydrate. 

Pharmar-Ai.H^i f* nmpiMriHntlo 

«n as earner materials', suitably selected with respect to or»1 
admrmstration, i.e. tablets, capsules elmrs ^ 
compositions, powders and tl. .n ; P ' Cffervescent 

pharmaceuticaJ ™T * ' C ° nSiStent with "actional 

^ Ln of ~ Z^or ^ ^ admiDi ~ «- *e 

"">»«. capsule, or powder, the active ingredient can h» 

Z mbmei a " 0nU ' Pharmaceutic^ altpZle inert 

-~r such as lactose, starch, sucrose, glucese, methXuulo^ 
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earthy, cellu,„s" " ^ ^ 

Lubricants used in fl ,„ P°W*nyIene glycol, waxes, and the like. 

-dium chloride ^ "*T *«"-•. -*« acetate, 

formulation for aleJT 7 Part,cularl y P^ferred tablet 

«• "corporate* by J^h^n' ' ^ °* b - * 
'0 in the present nJthod ^loT f;"^ ^ used 
Stable drug carrieTs^ ^ S0M " e P0 '™< ! - » 

poiynnylpyrrohdone, pyran copolymer i,olvK„j , 
methacrylamide, and the like P^^Propyl- 



— . the age's^ ™ *° ~ bisphosphonate 
nature and severity of the iisSTT f human - * e 

medical and physica. "~~"« 
effective amount cannot be sneriZf' T ph ™^«caUy 
20 determined by 7" be -dily 

determined by rou^ e^ZZ toT^T " ™ "« 
dinical studies. Generally IT ^ """"^ models and "™an 

* oblain . — * -ph osphonate is 

about 6000 ugfcg i'JJ*? '!» *™ "bout 

of body weight. Prcferably ahout 10 «• about 2000 ug/kg 

acceptable derivatives thereof « pharmaceut icaUy 
about 8.75 mg to abou S t t; o r ^ ™ c -P-es to 

alendronic acid active J£?££ — > on an 

a^ut i7.5 mg F : zzzz of°i g r r 1 "* dosage comprfses 

alendronic acid active weiZbL t * C ° mP0Und ' ° n « 

we lg ht bas 1S . ExampJes of weekly ora l dosages 



30 



35 
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iadude a unit dosage which is useful for osteoporosis prevention 

^^IX^^ ~* -sage 
alendronate^^ ° <te ~ — ™ 

from about 8 7°/ ^ ^ ^ dosa * e ^P-es 

^include a unit ^Z^^^ 

-out 35 nj of ^J^ 1 ^* ^ — * 

For biweekly or twice-monthly dosin? an j 

T acid acave of 

useful for osteoporrcns potion comprising about 70 mg the 

compound, and a unit dosage which is useM for 

:r P rr t ~- — »° - — 

alendronate, "l^ 1 ' 1 : "j"" ™ng 
Bxan,p,es, below ".sphosphonates, are Undated in the 

Sequential Adminiri*-.*^ Of Hi t inn.,, hod A ™ 

to present SS^^T""* *" n,eth ° d5 — — «« " 
blockers ™T . P PUmp iDhibitor ' Histamine H2 roceptor 

PP. 726-732 (April 1992) w hi,K • • Merf ' Vo1 - 152 > 

entirety. It s -grated by reference herein in its 

ad m .nf* I T Pr6Sent mventi °n that the sequential oral 

"I reC6Pt0r W0Cker ^ ' ~ P 
ollowed by a bisphosphonate can help to further minimize 
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adverse gastrointestinal effects Tn fK 

H2 receptor Mocker ^f—* 1,16 

about 30 minutes to about J***" pum P ■""•"■tor is administered from 

hyphenate, m ml ^ /"T to —W*— of the 
5 receptor blocker Jd/oHroT T^*— * *e Instamine H2 

aW 30 minutes" ^ " *» 

bisphonate. ^ P " 0r to * e administati„ n „f the 

P^a pumper Vfi^T** " ~ N — «*« 

'0 selected and factors toca^T" 

health, etc. Wth tho mammal *> be treated, i.e. size, 

and/or ^^^T^ " 2 ««- 

listing of JLJZ^S^" ^ *** d fr ° m "» 
' 5 and lansoprazole ^ mZatidi " e - ™***». omprazole 



Treatmo^f ffij 



20 accordan ce „ith *e pres^ S^TSIT ' ^ * 

for the delivery of solid oral formT u M especia "> »«ted . 

Preferab.y includes a „I W ^ H " " ""^ S »* « * 

- having the d^"^™^: of ^ ^ ^ ^ * 
example of SU ch a kit is a "Mister pa*" B, , T """"^ " Se ^ 
25 the packaging industry and are 1^ " m " ,c " * 

Pharmaceutical unit £^5^- 
Provided, for example in toe Zf' f * °» ^ 

or »ith a calendar Lertde f °™ / M,mbers ' le «ors, or other markings 
schedule in „w!Z H * the treatment 

30 p'-bodosagitti^tr^^r^ ai ~- 

similar to or distinct jTJ^T S T plements ' cither in a form 
to Provide a kit in ^ « " e 

embodiments including a WsZ *SST In 

inhibitor, these ^ ' tTTl f reCCPt ° r ^ prot ° n P-P 
35 8 entscanbe included as part of the kit. 
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EXAMPT.ttg 



J^jr*? taer describe md d ~ 

- *« sole* for the ^ e °; to — . ™e espies 



10 Esophageal Irritation Potential 



evaluated J^.^i taiM - <*•• fephosphonates is 

'5 Potential of •^Z^^LST"^ 

** concentration dTsage %%TT ^ * * *■* 

'Group 2), a 1„„ conce * m ° nOSodi ™' 

Whydrate «*uJ£Z fiv 86 Sodium 
high concentration dTsal ! T* ^ 3 — * a 

» administered once ^rt" ^ 

concentration dosage of alpnrf. 7 P 5) ' 3 Grange 

nsedronate sodium administered for I " " '° W dosa ^ of 

and a low dosage of ti, udronate ^ r . fi '' e "T?"" days (G ™P 
25 consecutive days (Group 8) admunstered for five 

(.) ^1°T ng solutions ""P""* 

~™ « - 



a.end.nic uJZ^ZT^ ^ » 
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(4) 



Z£l T «— *» tnhydrate „„ an 
aiendronic aad active basis 

* — 



adjusting the volume to about 300 m, ., ' a °»«>us>, and 

«- -ulting solution is »t uTd ™d" ^ PH ° f 

"sing 1.0 M HO , w „ r ^ * — 2 

nnnutes by infusion in^ *™">V™*° solution over about 30 

^ J^t^KSir' " **** ™> Md ' 

«wing treatment experiments are run: 

Group i: This control group contains four animals EaoH , 
admimstered a dosage of about 50 m r nf , ammal 

Tsolution (1)] on each of five coZ .""J* **» 
sacrificed immediate* after tbe last « 

Group 2: Thi s group contains four animals P» a • , • 
administered a dosage of about 50 f iS 

containing about 0 20 m J simulated gastric juice 

of five conseX Xr^e ^ ^ < 2 » » «* 
a^r tbe last dose iflL^ "" ^ 

^ ° f SimUlated ^ric Juice 
0.80 mg/mL of alendronate [solution (3)] on a 
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single treatment day. The animals are sacrificed about 24 K 
after the dose is administered. 24 h0UrS 

Group 4: This group contains five animals ■ 
5 administered a dosage of about 50 ^Tf , 18 

containing about 0 «n ^ of s ^ated gastric juice 

single ^ en t day ^ ™ °° 3 

— the dose ? ad^Itr 318 ~ ^ *~ 7 ^ 

10 Group 5: This group contains six animals F*,h • , • 

administered a t„*oi <•/ \, ^ e ^mals are 

1 c ""2>terea a total of four dosages Tho, i 

about 7 days ^ ^ ^ ^ « « «*-d 

Group 6: This group contains si* animals E,,h , ■ 

anunals are adnunistored a total of eight doJT^h • , 
- ~ -out f our ^ ^ ZJZl 

containing about 0 20 ™ , r , «"nulated gastric juice 

of five cons cX 1^ iTT^ °" "* 

^ toe last do J^L^ ™ *" ^ <— 



30 



35 



Group 8: This group contains four animals E** • , • 
administered a dosage of about 50 J^LSS " 

— ng about 4.0 mg/mL of tnudronateT^n (61 T 
five consecutive daw Tho • , l«w"M>n (6)] on each of 

a^r the last dlJetad^sZf "* 
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The esophagus from each sacrificed animal is removed and 
prepared for histopathology using standard techniques by embedding the 
tissue m paraffin, staining with hematoxylin and eosin. The sections 
are examined microscopically. The histopathology results are 
summarized in Table 1. 

For the Group 1 animals (control group), the 
photomicrographs show that the esophagus is normal with an intact 
epithelium and absence of inflammatory cells in the submucosa FIG 1 
is a representative photomicrograph from a Group 1 animal. 

For the Group 2 animals, the photomicrographs show that 
the esophagus exhibits deep ulceration of the epithelial surface and 
marked submucosal inflammation and vacuolation. FIG. 2 is a 
representative photomicrograph from a Group 2 animal. 

For the Group 3 animals, the photomicrographs show that 
the esophagus has an intact epithelial surface with very slight 
submucosal inflammation and vacuolation. FIG. 3 is a representative 
photomicrograph from a Group 3 animal. 

For the Group 4 animals, the photomicrographs show that 
the esosphagus has an intact epithelium with either minimal 
inflammation (two of the five animals) or no inflammation (three of the 
five animals) and no vacuolation. FIG. 4 is a representative 
photomicrograph from a Group 4 animal exhibiting minimal 
inflammation. 

For the Group 5 animals, the photomicrographs show that 
the esophagus is normal with an intact epithelium and absence of 
inflammatory cells in the submucosa. FIG. 5 is a representative 
photomicrograph from a Group 5 animal. 

For the Group 6 animals, the photomicrographs show that 
the esophagus exhibits deep ulceration of the epithelial surface and 
marked submucosal inflammation and vacuolation. FIG 6 is a 
representative photomicrograph from a Group 6 animal. 

For the Group 7 animals, the photomicrographs show that 
the esophagus exhibits deep ulceration of the epithelial surface and 
marked submucosal inflammation and vacuolation. FIG 7 is a 
representative photomicrograph from a Group 7 animal. 
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For the Group 8 animals, the photomicrographs show that 
the esophagus exhibits slight ulceration of the epithelial surface and 
slight submucosal inflammation and variolation. FIG. 8 is a 
representative photomicrograph from a Group 8 animal. 

These experiments demonstrate that considerably less esophageal 
irritation (comparable to control Group lHs observed from the 
administration of a single high concentration dosage of alendronate 
(Groups 3 and 4) versus adrniriistration of low concentration dosages on 
consecutive days (Group 2). These experiments also demonstrate 
consideraly less esophageal irritation is observed from the 
administration of a single high concentration of alendronate on a weekly 
basis (Group 5) or twice-weekly basis (Group 6) versus a(lministration of 
low concentration dosages on consecutive days (Group 2). These 
experiments also demonstrate that when other bisphosphonates such as 
nsedronate (Group 7) or tiludronate (Group 8) are administered at low 
dosages on consecutive days that the esophageal irritation potential is 
high. 
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Table 1. 



Group 



(n=4) 



Esophaa 
Active 
Agent 
jng/mL 

0 



2 I Alendronate 
(n=4) 1 0.20 



3 J Alendronate 
(n=5) 1 0.80 



4 I Alendronate 
(n=5) 1 0.80 



5 I Alendronate 
(n=6) 1 0.80 



;eal Irritation Potential Studies 

Dosing Sacrifice Histo-pathology 
Schedule Time 



IX daily 
for 5 days 



immediate 
ly after 
last 
dosing 



Normal. Intact 
epithelium and 
absence of 
inflammatory cells 
in the submucosa. 



IX daily 
for 5 days 



IX 



immediate 
ly after 
last 
dosing 

24 hours 
after 
dosing 



IX 



Deep ulceration of 
epithelial surface. 
Marked submucosal 
inflammation and 
vacuolation. 
Intact epithelial 
surface with very 
slight submucosal 
inflammation and 
vacuolation. 



7 days 

after 

dosing 



IX 

weekly 
for a total 
of 4 doses 



Intact epithelium 
with either minimal 
inflammation (2 of 
5 animals) or no 
inflammation (3 of 
5 animals) and no 
vacuolation. 



7 days 
after last 
dosing 



Intact epithelium 
with no 

inflammation and no 
vacuolation. 
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6 J Alendronate 
(n=6) 1 0.40 



7 I Risedronate 
(n=8) 1 0.20 



2X 


immediate 


weekly 


Iy after 


for 4 


last 


weeks 


dosing 


IX daily 


immediate 


for 5 days 


ly after 




last 




dosing 



Deep ulceration of 
epithelial surface. 
Marked submucosal 
inflammation and 
vacuolation. 



8 J Tiludronate 
(n=4) 4.0 



IX daily 24 hours 
for 5 days | after last 

dosing 



Deep ulceration of 
epithelial surface (4 
of 8 animals). 
Marked submucosal 
inflammation and 
vacuolation. 
Slight submucosal 
inflammation and 
vacuolation (3 of 4 
animals, including 1 
of these animals 
with slight 
ulceration). 



EXAMPLE 9 

Once-weekly dosing regimen 

5 

Treatment of osteoporosis. 

70 n,„ of , A f" M,r< " ,a,C ***** « WAi formulations containing about 
10 17 .^fT"* 5 7 ^ 8 »' ™> WUot. or liquid formulations are orally 

a (f human ^ ~ eUy - u - W -e 

Z7 tI ^ ( f° r ;» —7 Sunday), for a period of at .east one 
year^ Tins method of administration is useful and convenient for 

useful for improvmg patient acceptance and compliance. 
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Prevention of osteoporosis. 

«K ™, f , ^ eDdr0nate teblets or ^ formulations containing about 

IZ^n . ^ taWetS ° r Uquid formulations are orally 

v":^ ; ^ P f i -»* once 

Z TnT't Trr^ eveiy Sunday) ' for a peri ° d ° f at least « 

year. Tins method of administration is useful and convenient for 

ST^Tr? ** ^ ^intestinal 

TeZ i'Z " 86 ^ This method to also 

useful for improving patient acceptance and compliance. 



EXAMPLE 3 



Twice-weekly dosing regimen. 
Treatment of osteoporosis. 

M m „ f . A ? endr ° nate tab,ets « fonnulations containing about 
(see EXAMPLES 7 and 8). Tha tablets or liouid formulation, are Lily 

nZ^T " ^ <f0r Mamp ' 8 ' ~» «* Wednesday,, for 

a penod of at least one year. This method of administration is useful 
and convenient for treating osteoporosis and for minimi™, 

effeCfe ' PartiCUlar,y **« -£T^L 
method ,s also useful for improving patient acceptance and complice. 

Prevention of osteoporosis. 

17 5 me of . A)e ; dr °" ate tab,ete « fonnulations containing about 

admi™«. TT I ^ ktS ° r lM,uid fo ™"lation s are orally 

eytTthtT , 3 ^ P-f-ably about once 

HZIST 7. " eiamPle ' SuDday "> Wednesday, for 

a penod of at least one year. This method of administration is useM 

and convement for preventing osteoporosis and for nunimi ri ngX se 



-30- 



WO 99/04773 ^ _ 

PCT/US98/14796 



10 



15 



20 



30 



gastrointestinal effects, particularly adverse esophageal effects This 
method is also useful for improving patient acceptance and compliance 



EXAMPLE 4 



Biweekly dosing regimen 



Treatment of osteoporosis. 

Alendronate tablets or liquid formulations containing about 
140 mg of alendronate, on an alendronic acid active basis, are prepared 
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally 
administered to a human patient biweekly, i.e. preferably about once 
every fourteen days (for example, on alternate Sundays), for a period of 
at least one year. This method of administration is useful and 
convenient for treating osteoporosis and for minimizing adverse 
gastrointestinal effects, particularly adverse esophageal effects This 
method is also useful for improving patient acceptance and compliance. 

Prevention of osteoporosis. 

Alendronate tablets or liquid formulations containing about 
70 mg of alendronate, on an alendronic acid active basis, are prepared 
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally 
administered to a human patient biweekly, i.e. preferably about once 
every fourteen days (for example, on alternate Sundays), for a period of 
^ at least one year. This method of administration is useful and 

convenient for preventing osteoporosis and for minimizing adverse 
gastrointestinal effects, particularly adverse esophageal effects This 
method is also useful for improving patient acceptance and compliance 



EXAMPLE S 



Twice-monthly dosing regimen. 
Treatment of osteoporosis. 
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Alendronate tablets or liquid formulations containing about 
140 mg of alendronate, on an alendronic acid active basis, are prepared 
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally 
administered to a human twice-monthly, i.e. preferably about once every 
fourteen to sixteen days (for example, on about the first and fifteenth of 
each month), for a period of at least one year. This method of 
administration is useful and convenient for treating osteoporosis and for 
minimizing adverse gastrointestinal effects, particularly adverse 
esophageal effects. This method is also useful for improving patient 
acceptance and compliance. 

Prevention of osteoporosis. 

Alendronate tablets or liquid formulations containing about 
70 mg of alendronate, on an alendronic acid active basis, are prepared 
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally 
administered to a human patient biweekly, i.e. preferably once every 
fourteen to sixteen days (for example, on about the first and fifteenth of 
each month), for a period of at least one year. This method of 
administration is useful and convenient for preventing osteoporosis and 
for minimizing adverse gastrointestinal effects, particularly adverse 
esophageal effects. This method is also useful for improving patient 
acceptance and compliance. 
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EXAMPLE 6 



In further embodiments, alendronate tablets or liquid 
formulations are orally dosed, at the desired dosage, according to the 
dosing schedules of EXAMPLES 2-5, for treating or preventing other 
disorders associated with abnormal bone resorption. 

In yet further embodiments, other bisphosphonate 
compounds are orally dosed, at the desired dosage, according to the 
dosing schedules of EXAMPLES 2-5, for treating or preventing 
osteoporosis or for treating or preventing other conditions associated 
with abnormal bone resorption. 
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EXAMPLE 7 



Bisphosphonate tablets. 



Bisphosphonate containing tablets are prepared using 
standard mixing and formation techniques as described in U.S. Patent 
No. 5,358,941, to Bechard et al., issued October 25, 1994, which is 
incorporated by reference herein in its entirety. 

1 ° Tablets containing about 35 mg of alendronate, on an 

alendronic acid active basis, are prepared using the following relative 
weights of ingredients. 



15 



20 



Ingredient 

Alendronate Monosodium 

Trihydrate 
Anhydrous Lactose, NF 

Microcrystalline Cellulose, 
NF 

Magnesium Stearate, NF 
Croscarmellose Sodium, NF 



Per TahW. 


Per 4000 TahWc 


45.68 mg 


182.72 g 


71.32 mg 


285.28 g 


80.0 mg 


320.0 g 


1.0 mg 


4.0 g 


2.0 mg 


8.0 g 
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The resulting tablets are useful for administration in 
accordance with the methods of the present invention for inhibiting bone 
resorption. 

Similarly, tablets comprising other relative weights of 
alendronate on an alendronic acid active basis are prepared: e.g., about 
8.75, 17.5, 70, and 140 mg per tablet. Also, tablets containing other 
bisphosphonates at appropriate active levels are similarly prepared- 
e.g., cimadronate, clodronate, tiludronate, etidronate, ibandronate 
nsedronate, piridronate, pamidronate, zolendronate, and 
pharmaceutical^ acceptable salts thereof. Also, tablets containing 
combinations of bisphosphonates are similarly prepared 
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EXAMPLE « 
Liquid Bisphosphonate Formulation. 

Liquid bisphosphonate formulations are prepared using 
standard mixing techniques. 

A liquid formulation containing about 70 mg of alendronate 
monosodium trihydrate, on an alendronic acid active basis, per about 75 
mL of liquid is prepared using the following relative weights of 
ingredients. 

lasedient 

15 Alendronate Monosodium 91.35 mg 
Trihydrate 

Sodium Propylparaben 22.5 mg 

Sodium Butylparaben 7 5 mg 

Sodium Citrate Dihydrate 1500 mg 

20 Citric Acid Anhydrous 56.25 mg 

Sodium Saccharin 7 5 m g 

Water „„ nt - T 

qs 75 mL 

1 N Sodium Hydroxide (aq) qs p H 6.75 
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The resulting liquid formulation is useful for 
administration as a unit dosage in accordance with the methods of the 
present invention for inhibiting bone resorption. 

Similarly, liquid formulations comprising other relative 
weights of alendronate, on an alendronic acid active basis, per unit 
dosage are prepared: e.g., about 8.75, 17.5, 35, and 140 mg per 75 mL 
vo ume. Also, the liquid formulations are prepared to provide other 
volumes for the unit dosage, e.g. about 135 mL. Also, the liquid 
formulations are prepared containing other bisphosphonates at 
appropriate active levels: e.g., cimadronate, clodronate, tiludronate 
etidronate, ibandronate, risedronate, piridronate, pamidronate 
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zolendronate, and pharmaceutical^ acceptable salts thereof. Also 
liquid formulations containing combinations of bisphosphonates are 
similarly prepared. 
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WHAT TS CT.ATTVren Tfi- 

1. A method for inhibiting bone resorption in a mammal, 
said method comprising orally administering to said mammal a 
pharmaceutical^ effective amount of a bisphosphonate as a unit dosage 
according to a continuous schedule having a dosing interval selected 
from the group consisting of once-weekly dosing, twice-weekly dosing, 
biweekly dosing, and twice-monthly dosing. 

2. A method according to Claim 1 wherein said 
bisphosphonate is selected from the group consisting of alendronate, 
cimadronate, clodronate, tiludronate, etidronate, ibandronate, 
risedronate, piridronate, pamidronate, zolendronate, pharmaceutically 
acceptable salts thereof, and mixtures thereof. 

3. A method according to Claim 1 wherein said 
bisphosphonate is selected from the group consisting of alendronate, 
pharmaceutically acceptable salts thereof, and mixtures thereof. 

20 4. A method according to Claim 3 wherein said 

pharmaceutically acceptable salt is alendronate monosodium 
trihydrate. 

5. A method according to Claim 4 wherein said mammal is 

25 a human. 



6. A method for treating osteoporosis in a mammal in need 
of such treatment, said method comprising orally administering to said 
mammal a pharmaceutically effective amount of a bisphosphonate as a 

30 unit dosage according to a continuous schedule having a dosing interval 
selected from the group consisting of once-weekly dosing, twice-weekly 
dosing, biweekly dosing, and twice-monthly dosing. 

7. A method according to Claim 6 wherein said mammal is 

35 a human. 
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8. A method according to Claim 7 wherein said dosing 
interval is once-weekly and said unit dosage comprises about 70 mg of 
alendronate monosodium trihydrate, on an alendronic acid active basis. 

9. A method according to Claim 7 wherein said dosing 
interval is twice-weekly and said unit dosage comprises about 35 mg of 
alendronate monosodium trihydrate, on an alendronic acid active basis. 

10. A method according to Claim 7 wherein said dosing 
interval is biweekly and said unit dosage comprises about 140 mg of 
alendronate monosodium trihydrate, on an alendronic acid active basis. 

11. A method according to Claim 7 wherein said dosing 
interval is twice-monthly and said unit dosage comprises about 140 mg 
of alendronate monosodium trihydrate, on an alendronic acid active 
basis. 

12. A method for preventing osteoporosis in a mammal in 
need of such treatment, said method comprising orally administering to 
said mammal a pharmaceutical^ effective amount of a bisphosphonate 
as a unit dosage according to a continuous schedule having a dosing 
interval selected from the group consisting of once-weekly dosing, twice- 
weekly dosing, biweekly dosing, and twice-monthly dosing. 

13. A method according to Claim 12 wherein said mammal 

is a human. 

14. A method according to Claim 13 wherein said dosing 
30 interval is once-weekly and said unit dosage comprises about 35 mg of 

alendronate monosodium trihydrate, on an alendronic acid active basis. 

15. A method according to Claim 13 wherein said dosing 
interval is twice-weekly and said unit dosage comprises about 17.5 mg of 

35 alendronate monosodium trihydrate, on an alendronic acid active basis 
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16. A method according to Claim 13 wherein said dosing 
interval is biweekly and said unit dosage comprises about 70 mg of 
alendronate monosodium trihydrate, on an alendronic acid active basis. 

17. A method according to Claim 13 wherein said dosing 
interval is twice-monthly and said unit dosage comprises about 70 mg of 
alendronate monosodium trihydrate, on an alendronic acid active basis. 

18. A method for treating abnormal bone resorption in a 

human in need of such treatment comprising orally administering to 

said human a unit dosage of a bisphosphonate, said unit dosage 

comprising from about 17.5 mg to about 140 mg, on an alendronic acid 

basis, of a bisphosphonate selected from the group consisting of 

alendronate, pharmaceutical^ acceptable salts thereof, and mixtures 
thereof. 



19. A method according to Claim 18 wherein said unit 
dosage comprises about 35 mg of the bisphosphonate. 

20. A method according to Claim 18 wherein said unit 
dosage comprises about 70 mg of the bisphosphonate. 

2L A me thod according to Claim 20 wherein said unit 
25 dosage is administered once-weekly. 

22. A method according to Claim 18 wherein said unit 
dosage comprises about 140 mg of the bisphosphonate. 



23. A method for preventing abnormal bone resorption in a 
human in need of such treatment comprising orally administering to 
said human a unit dosage of a bisphosphonate, said unit dosage 
comprising from about 8.75 mg to about 70 mg, on an alendronic acid 
basis, of a bisphosphonate selected from the group consisting of 
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alendronate, pharmaceutically acceptable salts thereof, and mixtures 
thereof, on an alendronic acid active weight basis. 

24. A method according to Claim 23 wherein said unit 
5 dosage comprises about 17.5 mg of the bisphosphonate. 

25. A method according to Claim 23 wherein said unit 
dosage comprises about 35 mg of the bisphosphonate. 

26. A method according to Claim 25 wherein said unit 
dosage is a(iministered once-weekly. 

27. A method according to Claim 23 wherein said unit 
dosage comprises about 70 mg of the bisphosphonate. 

28. A method for inhibiting bone resorption in a mammal 
said method comprising sequentially orally administering to said 
mammal a pharmaceutically effective amount of a unit dosage of a 
histamine H2 blocker or a proton pump inhibitor and a unit dosage of a 

ZU bisphosphonate according to a continuous schedule having a dosing 

interval selected from the group consisting of once-weekly dosing, twice- 
weekly dosing, biweekly dosing, twice-monthly dosing. 

29 • A me thod according to Claim 28 wherein said 
25 histamine H2 blocker or said proton pump inhibitor is administered 
from about 30 minutes to about 24 hours prior to the administration of 
said bisphosphonate. 

30 " A Pharmaceutical composition comprising about 70 
M mg, on an alendronic acid active basis, of a bisphosphonate selected 

from the group consisting of alendronate, pharmaceutically acceptable 
salts thereof, and mixtures thereof. 

3L A Pharmaceutical composition comprising about 140 
mg, on an alendronic acid active basis, of a bisphosphonate selected 
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from the group consisting of alendronate, pharmaceutically acceptable 
salts thereof, and mixtures thereof. 

32. A kit for inhibiting bone resorption in a mammal, said 
kit comprising at least one pharmaceutically effective unit dosage' of a 
bisphosphonate for oral administration according to a continuous 
schedule having a dosing interval selected from the group consisting of 
once-weekly dosing, twice-weekly dosing, biweekly dosing, and twice- 
monthly dosing. 



33. A method for inhibiting bone resorption in a mammal, 
said method comprising orally administering to said mammal a 
pharmaceutically effective amount of a bisphosphonate as a unit dosage 
according to a continuous schedule having a periodicity from about once 
15 every 3 days to about once every 16 days. 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 




6/8 



WO 99/04773 



PCT/US98/14796 



FIG. 7 
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